US005872491A

United States Patent [ (1] Patent Number: 5,872,491
Kim et al. 451 Date of Patent: Feb. 16, 1999
[54] SWITCHABLE N-WAY POWER DIVIDER/ USA).
COMBINER . .. .
K. Russel, “Microwave Power Combining Techniques,”
[75] Inventors: Duk Yong Kim, Hwasung-Kun; Ik Soo IEEE Transactions on Microwave Theory and Techniques,
Chang, Seoul, both of Rep of Korea vol. MTT—27, No. 5, May 1979, PP- 472-478. (Pubhshed by
IEEE U.S.A).
[73] Assignee: KMW USA, Inc., Santa Fe Springs, . . .
Calif. A. Saleh, “Planar Electrically Symmetric n—Way Hybrid
Power Dividers/Combiners,” IEEE Transactions on Micro-
wave Theory and Techniques, vol. MTT-28, No. 6, Jun.
[21]  Appl. No.: 757,503 1980, pp. 535563, (Publ?shed by IEEE in US.A.).
[22] Filed: Nov. 27, 1996
[51] INt. CLE oo HO1P 1/10 Primary Examiner—Robert J. Pascal
[52] US.Cl ... .. 333/101; 333/105; 333/125 Assistant Examiner—Seungsook Ham
[58] Field of Search ...........ccooveerrenne. 333/101, 1, 105,  Arttorney, Agent, or Firm—Jacobson, Price, Holman &
333/108, 124, 125, 127, 128, 136; 330/51, Stern, PLLC
124D [57] ABSTRACT
[56] References Cited An improved Wilkinson-type power divider/combiner pos-
U.S. PATENT DOCUMENTS sessing switching capabilities for selectively controlling
operative modes of its constituent dividing/combining chan-
3,091,743  5/1963 Wilkir.lson ............................... 333/127 nels is disclosed. The switchable power divider/combiner
4,120,839 12/1978 Galani et al. w.occoccercorseree 333128 jpcludes N first switches connecting N input/output trans-
j’;g’fé fﬁggg sDi;lggk """"" 333333//112'; mission.lines to a common junction and N second sw@tches
4505801 6 /1986 Cronater . 333 127 connecting N isolation resistors coupled to the N input/
4,641,106 2/1987 Belohoubeck et al. ............ 3300286  output transmission lines to a common node. The operating
4,697,160  9/1987 CIArK w.oeeeereeereeeereeeorcerrseee 333/103  mode of the power divider/combiner can be controlled by
4,755,769  7/1988 Katz ........ ... 330295 activating each pair of the first and second switches to a
4,780,685 10/1988 Ferguson . 330/124 D closed or open switch position. The impedance values of the
4,875,024 10/1989 Roberts ...... ... 333/127 dividing/combining channel transmission lines are adjusted
5,021,755 6/1991 Gustafson ...... - 333/128 to provide the optimal impedance matching in both N-way
5,256,987 10/1993 Kibayashi et al. . 333551 X and (N-1)-way operating modes. The resulting switchable
2’323’847‘; 141%223 501? ntz oot 3;;?1/;; power divider/combiner is capable of providing efficient
5410281 471995 B?u;mii“e.j ..... 333 127 power combining and distribution in a low-loss, phase-
5418490  5/1995 Kacgebein .... 3307124 p  balanced manner in both N-way and (N-1)-1 way modes.
5,438,684 8/1995 Schwent et al. ... ... 455/89 When one of the signal-processing channels in the dividing/
5,455,546  10/1995 Frederick et al. .....ccooovvenvenee 333/128 combining system fails, the power divider/combiner is

OTHER PUBLICATIONS

E. Wilkinson, “An N-Way Hybrid Power Divider,” IRE
Transactions on Microwave Theory and Techniques, vol.
MTT-8, Jan. 1960, pp. 116-118. (Published by IRE in

f——— N4 —]

40

N\

32

44

42

switched to the (N-1)-way mode to provide continuing
operation of the system without any degradation in the
signal characteristics.
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